Gene delivery system based on highly specific recognition of surface-vimentin with N-acetylglucosamine immobilized polyethylenimine.
Gene and drug-delivery systems that use immobilization of carbohydrates are useful for the specific targeting of lectin-expressing tissues. Here, we report that N-acetylglucosamine (GlcNAc) with polyethylenimine (GlcNAc-PEI) specifically interacted with vimentin-expressing cells such as 293FT and HeLa cells. Recently, the intermediate filaments vimentin and desmin have been reported to have GlcNAc-binding lectin-like properties on the cell surface. Therefore, GlcNAc-conjugated agents can be targeted to vimentin- and desmin-expressing cells and tissues. Vimentin-expressing 293FT and HeLa cells were efficiently transfected with green fluorescent protein and luciferase genes by using GlcNAc-PEI; the expression of these genes in vimentin-knockdown cells were low. Confocal microscopic analysis showed that GlcNAc-PEI complexes interacted with vimentin on the cell surface of HeLa cells. These results demonstrate that GlcNAc-PEI/DNA complexes were specifically taken up by 293FT and HeLa cells via vimentin. We suggest that this gene-delivery system could be used to target various vimentin-expressing cells such as fibroblasts and tumor cells.